Introduction
The prevalence of hypertension (HT) is increasing globally, and it is a major risk factor for cardiovascular diseases (CVDs), associated with mortality and morbidity globally. Worldwide, 7.6 million or 13.5% deaths have been associated with HT, the leading cause of CVDs (1) .
The estimated HT prevalence for the population aged 20 and over was 26.4% globally in 2000 (26.6% for men and 26.1% for women), and there is a projected increase in the HT prevalence to 29.2% for both men and women by 2025 (2) . Although the importance of blood pressure is recognized as a risk factor for CVDs, and inexpensive treatments are available, the HT prevalence is dramatically increasing in low-and middle-income countries (3) .
The factors of age, sex, and race are well established in the explanation of the differences in the HT prevalence (4) . Moreover, research in different continents, countries, regions, and populations within the same countries all indicate significant regional variations (5, 6) . These variations may indicate differences in the demographic and epidemiological changes in various regions around the world; for example, studies conducted between 2005 and 2011 showed considerable regional differences in terms of the HT prevalence across regions in Turkey (7, 8) . As a developing country, Turkey's urban population has almost doubled in the last 30 years, from 41% in 1980 to 77% in 2010 (9) . Between 1991 and 2014, the regional variation in the prevalence of elevated blood pressure ranged from 16.5% to 67% (7, 8) .
Exploring the regional differences and an in-depth analysis of the urban and rural variations in prevalence may provide important insight into the underlying determinants of the increasing HT prevalence. This study reviews and attempts to account for any distinctions in the HT prevalence in urban and rural settings of Turkey. The main purpose is to examine some of the known HT risk factors contributing to the variations in HT rates between the urban and rural areas, employing the most recent nationally representative epidemiological data-the 2011 Chronic Diseases and Risk Factors Survey, conducted by the Turkish Ministry of Health.
Methods
Design, sampling, and data collection Chronic Diseases and Risk Factors Survey study has been reported in detail previously (10) . Briefly, a multi-stratified proportional sampling procedure was used to select a nationally representative sample of the adult population aged 15 years and over (n=18.477). For the current analyses, excluding those under 20 years, a sample of 16.227 was employed. After excluding non-responses and missing information data, a total of 12.971 participants were used in multiple regression analyses, and data from a total of 4.084 hypertensive participants was used in multivariate associations. Data collection and measurements were performed by family physicians and trained family health staff. Each of 20.044 family physicians interviewed 2 individuals selected by the Turkish Statistical Institute (TURKSTAT) through a random sampling method. Anthropometric variables were measured using standard equipment and procedures (11) . The blood pressure values of the individuals were obtained with a single measurement, taken after resting for at least 15 min. Participants were advised to avoid smoking, caffeinated drinks, alcohol, and exercise for at least 30 min before measurement. Measurement was taken from the unclothed right arm of the person in a sitting position. Systolic blood pressure (SBP) and diastolic blood pressure (DBP) were measured using a stethoscope and a sphygmomanometer (11) . This study was approved by the Ethics Committee of the Ministry of Health of Turkey.
Definitions
Based on the classification of blood pressure from the JNC-7 (12), HT was defined as having an SBP of at least 140 mm Hg and/ or DBP of at least 90 mm Hg, or if the individual was on antihypertensive medication.
Regarding education, participants were categorized intro three levels: no schooling (illiterate/literate), primary/secondary school, and high school/university education. Marital status was coded as single, married, or widow/divorced; occupational status as employed or unemployed; alcohol consumption as drinker or non-drinker; cigarette smoking as current smoker (at least one per day), former smoker, and non-smoker. Sedentary lifestyle was considered as having over 5 h of sedentary lifestyle activities daily. Physical activity was coded as exercising at least once a week. Fruit and vegetable consumption was coded as adequate (3 or more portions daily) or insufficient (less than 3). Type of oil/butter consumption was classified as margarine/ sunflower oil/corn oil or olive oil/butter consumption. Mental disorder was coded as major or minor depression, somatoform disorder, or panic disorder.
Body mass index (BMI) was determined from measured weight in kilograms divided by height in meters (squared). BMI ≥25-29.99 kg/m 2 was classified as overweight and BMI ≥30 kg/ m 2 as obese (13) . Abdominal obesity was defined by waist circumferences, ≥102 cm in men and ≥88 cm in women (14) . Individuals who had fasting glucose levels ≥126 mg/dL or who were on antidiabetic medication were considered as having diabetes (DM), in line with the American Diabetes Association criteria (13) . Respondents with LDL-cholesterol levels of at least 160 mg/dL or on antihyperlipidemic medication were classified as having hyperlipidemia. Family histories of DM, stroke, or heart attack were assessed via self-reports.
Statistical analysis
All statistical analyses were performed using SPSS 18.0 for Windows (SPSS, Inc., Chicago, USA). Age-standardized prevalence rates and means for SBP and DBP for all the states were computed using TURKSTAT age standards. For prevalence calculations by gender and age, the distribution in Turkey in 2011 was employed for standardization. In the preliminary analysis, χ 2 test was used for the comparisons of prevalence between dichotomous categories.
To explore HT risk factors, multiple logistic regression analyses by urban-rural residency were conducted between the dependent variable (being hypertensive) and independent variables. Being hypertensive was defined as having an SBP of at least 140 mm Hg and/or DBP of at least 90 mm Hg, or if the individual was on antihypertensive medication. The independent variables were selected based on the existing empirical literature and data availability. The variables included in the analyses were age categories (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) (46) (47) (48) (49) , 51-64, and 65+ years), education categories (no schooling, schooling for 1-8 years, and schooling for >8 years), occupation categories (unemployed and employed), marital status categories (married, single, and divorced/ widowed), sedentary time categories (<5 h a day and 5+ h a day), physical activity categories (none/insufficient and sufficient), TV viewing (<4 h a day and 4+ h a day), fruit and vegetable consumption categories (<3 portions a day and 3+ portions a day), smoking categories (non-smoker/quitter and current smoker), salt use, alcohol use, white bread consumption, unhealthy fat consumption, BMI categories (normal/underweight, overweight, and obese), DM, mental disorder, family history of heart attack, and family history of DM.
Gender is a well-established factor explaining the variations in the HT prevalence; therefore, taking gender into account may provide greater insight in understanding the variations in HT development between urban and rural areas. Thus, four multiple regression analyses were performed by urban-rural settings and by gender (urban-male, urban-female, rural-male, and ruralfemale). Stepwise regression analysis was performed to test the fit of the models and select the final multivariate models. Accuracy of the models and their goodness of fit were checked by computing Hosmer-Lemeshow goodness of the model fit tests (p values for all the tests >0.05) and Nagelkerke R-square values (ranging between 0.63 and 0.79). The main objective was to perform a comparison of risk factors between urban and rural settings; therefore, variables significant in the final model were incorporated into the other model, despite the fact that in this model, these variables were not significant. These insignificant variables included into the final regression models did not lead to significant changes in likelihood ratio test results, goodness of fit tests, or in magnitudes of other coefficients. Furthermore, the results were likely to suffer from a selection bias because selection of urban or rural residency is unlikely to be random. To avoid this bias, a full set of interaction terms between urban-rural residency and other independent variables was incorporated into the multiple regression models. Odds ratios (ORs) and 95% confidence interval (CI) were estimated. A p value <0.05 was considered significant.
Results
The descriptive statistics of the study sample by urban-rural residencies are shown in Supplementary Table 1. A total of 16.227 (53% women and 47% men) subjects were included in the analyses. Overall, the mean age was 44±15.8 years. About 77% reported their level of education as primary school or lower. No schooling rate was 28% among rural dwellers compared with the rate of 14% among urban dwellers. Of all subjects, 77% were married and 62% were currently working. The prevalence of obesity, DM, or hyperlipidemia was comparable between the two settings. Sedentary time was higher and physical activity level was lower in rural settings. Urban dwellers were more likely to smoke and drink than rural dwellers. The majority of the population consumed white bread, unhealthy fat, and insufficient level of fruit and vegetables.
Figures 1 and 2 show prevalence of hypertension by gender in urban and rural settings. Table 1 shows univariate association of hypertension with various factors among urban and rural residents. The overall (age adjusted) prevalence of hypertension was 24.9%, and was higher in rural (28.4%) than in urban areas (23.9%) (p<0.001). Women were more likely to be hypertensive in rural areas than in urban areas (p<0.05). The prevalence of hypertension increased with age in both urban and rural settings (p<0.001). Further, the prevalence of hypertension in individuals over 50 was higher for urban residents. The prevalence of hypertension was significantly higher in those (in both settings) with low education, insufficient physical activity, more sedentary time, and mental problems, and also in those who were nonsmokers, obese, diabetic, or hyperlipidemic (p<0.05). Moreover, prevalence rates were higher in urban compared to rural areas for the following categories: high school/university graduates, illiterate/literates, retired, participants who watched at least 4 hours of TV daily, non-smokers, and non-drinkers.
Although the prevalence rate was higher in rural areas in this study, urbanization was found to be a contributing factor in multivariate regression analysis, after controlling for factors such as age and gender (OR=1.24, p=0.011; OR=1.20, p=0.030; for men and women, respectively) (data now shown). Furthermore, being female was found to be a significant risk factor in urban settings only. This suggests that analyzing HT risk factors ac- Continued an following page cording to gender may provide greater insight in understanding the variations in HT development between urban and rural areas. Thus, four multiple regression analyses were performed by urban-rural settings and by gender (urban-male, urban-female, rural-male, and rural-female). Multiple logistic regression analyses were performed between HT as the dependent variable and the independent variables of personal factors, demographic factors, and risk behaviors in order to identify differences in the determinants of HT between urban and rural areas (Tables 2, 3) . A full set of interaction terms between urban-rural residency and other independent variables was incorporated into the multiple regression models in order to avoid sample selection bias. Stepwise regression analysis was performed to test the fit of the models and to select the final multivariate models. As stated, the main objective of the study was to investigate HT risk factors and perform a comparison between urban and rural settings. In order to make comparisons, the variables that were significant in the final model of one of the rural or urban regression analysis were added to the other model, despite being insignificant. Stepwise regression analysis to observe HT risk factors in urban settings showed that the variables retained in the final models were age, education, occupation, marital status, sedentary time, physical activity, TV hours, vegetable/fruit consumption, smoking, salt use, alcohol use, white bread use, unhealthy fat use, BMI categories, DM, mental 
disorder, and family histories of heart attack and DM (p<0.05).
Stepwise regression analysis in rural settings, however, showed that the only variables retained in the final models were age, education, occupation, physical activity, smoking, BMI categories, and DM (p<0.05). These independent relations were confirmed using multiple logistic regression analyses. Stepwise regression analysis was performed to test the fit of the models and select the final multivariate models. Accuracy of the models and their goodness of fit were checked by computing Hosmer-Lemeshow goodness of the model fit tests and Nagelkerke R-square values. To perform comparisons between urban and rural, the variables that were significant in the final model of one of the rural or urban regression analysis were added to the other model, despite being insignificant. CI -confidence intervals; OR -odds ratios. P<0.05 was considered as significant 18: 39-47 It was observed that the HT risk increased with age for both urban and rural residents in Turkey, and ORs were higher for women. In urban areas the HT risk was lower among women and men with at least primary level education than in the literate/illiterate. Education at primary level or above decreased women's HT risk in rural settings only. Interestingly, the odds of HT were higher for single men, but lower for single women, in urban areas only. The HT risk was lower for workers or those with professional occupations in all settings but higher for housewives in urban settings only.
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The HT risk was higher among those who consumed white bread or added salt without first tasting food in urban areas only. For men, in urban settings, lower levels of risk were found among consumers of healthy fat, non-drinkers, and smokers. For women, in urban setting, lower risk was found among those who watched less than 4 h of TV daily or spent less sedentary time.
Although there was no significant difference in BMI categories between urban and rural dwellers, obesity ORs were significant in both settings but were greater in rural areas. DM or hyperlipidemia brought higher HT risks for both urban and rural residents. However, women with mental health disorders in urban areas only had a significantly higher HT risk.
Discussion
HT is a very common health problem globally, and its prevalence is increasing steadily in developing countries. It affects 1 billion people and is associated with 9.5 million deaths worldwide (15, 16) . The HT prevalence varies greatly according to factors such as age, gender, lifestyle, and degree of urbanization. As a developing country, Turkey is seriously affected by HT, and the HT prevalence depends on various factors. In light of this study, it was found that the setting, urban or rural, affected the degree to which factors contributed to the HT development.
Turkey's large rural population traditionally outnumbered those in urban areas. However, in the half century, this trend has been reversed, and most regions have urbanized rapidly. The urban population increased from 29% in 1960 to 53% in 1990 and 77% in 2011 (9) . Few studies, however, have compared HT prevalence rates in urban and rural settings in Turkey, and of those, most found no significant difference between urban and rural settings Stepwise regression analysis was performed to test the fit of the models and to select the final multivariate models. Accuracy of the models and their goodness of fit were checked by computing Hosmer-Lemeshow goodness of the model fit tests and Nagelkerke R-square values. To perform comparisons between urban and rural, the variables that were significant in the final model of one of the rural or urban regression analysis were added to the other model, despite being insignificant. CI -confidence intervals; OR -odds ratios. P<0.05 was considered as significant Daştan et 
with respect to HT (7, (17) (18) (19) (20) (21) . However, a small number of recent studies showed that the HT prevalence was higher in rural areas than in urban areas (22, 23) . This may be explained by the increasing age of rural residents because young people tend to migrate from rural areas to cities, and there is a corresponding trend for retirees to move to rural areas, making rural residents statistically older than urban dwellers. Accordingly, this study found a higher HT prevalence in rural areas (28.4%) than in urban areas (23.9%). Despite this trend, in this study, urbanization was found as a contributing factor to HT in multivariate regression analysis after controlling for factors such as age and gender (OR=1.24, p=0.011; OR=1.20, p=0.030; for males and females, respectively) (data not shown). Living in urban areas was also positively associated with HT in several previous studies (24, 25) . Urbanization influences lifestyle patterns, leading to a decrease in physical activity, changes in food consumption, and increased stress (24) . Furthermore, changing from an active rural lifestyle to an urban sedentary lifestyle leads to more weight problems and obesity, which may predispose individuals to diseases such as HT (26) . Therefore, the main purpose of this study was to analyze some of the known HT risk factors contributing to HT development focusing on variations between urban and rural areas in Turkey, employing a recent nationally representative health dataset, Chronic Diseases and Risk Factors Survey, prepared by the Turkish Ministry of Health. Throughout the literature, age and gender are well-established factors explaining the variations in HT prevalence (4, 5) . Our findings were consistent with those of other studies indicating that increasing age was an associated risk factor, for both genders in both settings (27, 28) . Being over 65 years increased the HT risk by 20 times in urban areas and by 17 times in rural areas. This finding is concordant with those of studies that showed blood vessels lose elasticity with increasing age, contributing to HT development (29) . In line with almost all studies (30, 31) , this study found that HT prevalence is higher in women than in men in Turkey. However, while being female increased the HT risk by 1.7 times in urban settings only, it was not a risk factor in rural areas. Therefore, a specific gender focus in the analysis of HT risk factors may provide a greater insight into the variables determining prevalence rates between urban and rural settings.
This study found that some of the risk factors associated with HT, such as low education level, obesity, DM, hyperlipidemia, and smoking were evident both in rural and urban settings. In particular, findings of this study showed that education level was negatively associated with the HT prevalence and that low education increased the HT risk among all urban residents and female rural residents, consistent with the findings of studies conducted in Turkey (32, 33) and other countries (30, 34, 35) . Lower education levels might result in a lack of awareness regarding HT risks and protective measures, which in turn may lead to an unhealthy lifestyle. In addition, higher education levels were only associated negatively with HT for women in urban settings. Urban females with secondary or tertiary education were less likely to have high blood pressure than their less educated counterparts. The relationship between education and HT may be explained by the risk factors of unhealthy nutritional habits, stress, poor working conditions, or inadequate access to appropriate medical services (36) .
Obesity and being overweight were recognized as the major risk factors for non-communicable diseases, such as HT (37) . In this study, obesity and being overweight were associated with significantly increased likelihood of HT among both women and men in urban and rural areas. Moreover, DM, hyperlipidemia, and family history of strokes were found to be significant risk indicators for both genders in rural and urban areas. The results of this study indicated that HT was less frequent in male but not female current smokers, both in rural and urban areas. It is suggested that after each cigarette, a transient (30-min) increase in blood pressure occurs, and then it gets lowered due to the vasodilator effect of cotinine, the major metabolite of nicotine (38) . In order to clarify this unexpected outcome, tobacco consumption levels and the total number of years smoking in months were included in this study's multiple logistic regression. These more detailed findings showed that excessive smoking or smoking over long periods significantly increased the risk of being hypertensive among men in both urban and rural settings.
This study found that certain factors associated with HT were effective in only urban settings: marital status, employment type, and lifestyle patterns such as sedentary time and diet. In this study, marital status was found to be a predictor of HT only for urban residents, having no effect in rural areas, and it impacted women and men differently; marriage was found to increase the likelihood of HT occurrence in women but decrease it among urban males. This inverse association between HT and the single urban male may be explained by poor dietary habits and psychological factors, such as stress and lack of social support (39) . Married urban women, on the other hand, were found to have higher ORs of HT, possibly due to marital transition, which involves lifestyle changes that may negatively affect physical health and increase the risks for certain diseases (40, 41) .
Being employed was found as a predictor of HT in this study. Unemployed urban residents had a greater likelihood of having high blood pressure than the employed. However, in rural settings, being unemployed was not associated with HT, possibly because of the greater energy expenditure in daily routines. However, this study observed that in both settings, manual labor was associated negatively with HT prevalence for both men and women. Also, being a housewife was an associated risk factor in urban areas but not in rural areas. Furthermore, in this study, lifestyle patterns, namely sedentary lifestyles lacking sufficient physical activity were negatively associated with HT for urban women only, in line with previous studies showing an inverse association between daily physical activity and HT (36, 42) . These may be attributed to the relatively less active lifestyles of urban women. Women in rural areas are more involved with housework, and it is known that physical activity generally lowers blood pressure and leads to better HT management (43). Furthermore, the results of this study are consistent with those of previous studies showing a relationship between unhealthy dietary habits and high blood pressure (44) . The present study indicated that salt intake and white bread consumption were risk indicators in HT prevalence for both genders in urban settings. Moreover, inadequate fruit and vegetable consumption, alcohol intake, and unhealthy oil consumption were found to correlate negatively only for men in urban settings.
Associations between HT and various psychological symptoms have been uncovered in previous studies (45) . In this study, common mental disorders such as major or minor depression, somatoform disorder, or panic disorder were found to be associated risk factors for the HT development among urban women only. Urbanization affects mental health through the impact of increased stressors. Moreover, anxiety, depression, and socioeconomic stress are more common among women than among men in urban areas (46) .
Study limitations
This study has both strengths and limitations. The strengths comprise the population-based, multistage stratified sampling design, allowing a generalization of the findings to the whole Turkish population, providing an opportunity to compare trends with the earlier national epidemiological studies. The main limitation is its cross-sectional design. As in many population-based studies, the definition of HT in this study is based on a single blood pressure. Furthermore, the cross-sectional design prevents any inferences about causality.
Conclusion
In Turkey, a developing country, HT is one of the major health problems, and its prevalence is affected by various factors. This study revealed that the contribution of various factors is influenced by whether the setting is rural or urban. Within each setting, the relative contribution of the factors is affected by gender. In light of this study, it was found that factors contributing to the HT development showed some variations based on urban and rural settings and on gender within the same setting. Age, obesity, DM, hyperlipidemia, and smoking were independently and positively associated with HT in both urban and rural settings, while risk indicators in urban areas only were marital status; employment type; mental health; and lifestyle patterns including physical activity, sedentary time, and nutritional habits. Therefore, taking into account urban and rural variations in the HT development may provide greater insight into the design of prevention strategies. Preventive measures should be implemented accordingly, based on a variety of personal, socioeconomic/demographic, and health-related aspects. On the other hand, in urban settings, in addition to the aforementioned factors, special attention should be paid to women, especially to those who are married, engaged in sedentary lifestyles, have common mental health problems, or are housewives. Urban Turkish women should be encouraged to lead more active lives with reduced sedentary time. This study indicates that a diet rich in fruit and vegetables combined with a reduction of salt, white bread, and alcohol intake has the potential to reduce the risks among urban men, especially unmarried ones. Unemployed urban dwellers, in particular, require more frequent monitoring for early HT detection.
